The link between neurotransmitter-level effects of antidepressants and their clinical effect remain poorly understood. A single dose of mirtazapine decreases limbic responses to fearful faces in healthy subjects, but it is unknown whether this effect applies to complex emotional situations and dynamic connectivity between brain regions. Thirty healthy volunteers listened to spoken emotional narratives during functional magnetic resonance imaging (fMRI). In an open-label design, 15 subjects received 15 mg of mirtazapine two hours prior to fMRI while 15 subjects served as a control group. We assessed the effects of mirtazapine on regional neural responses and dynamic functional connectivity associated with valence and arousal. Mirtazapine attenuated responses to unpleasant events in the right fronto-insular cortex, while modulating responses to arousing events in the core limbic regions and the cortical midline structures (CMS). Mirtazapine decreased responses to unpleasant and arousing events in sensorimotor areas and the anterior CMS implicated in self-referential processing and formation of subjective feelings. Mirtazapine increased functional connectivity associated with positive valence in the CMS and limbic regions. Mirtazapine triggers large-scale changes in regional responses and functional connectivity during naturalistic, emotional stimuli. These span limbic, sensorimotor, and midline brain structures, and may be relevant to the clinical effectiveness of mirtazapine.
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A B S T R A C T
The link between neurotransmitter-level effects of antidepressants and their clinical effect remain poorly understood. A single dose of mirtazapine decreases limbic responses to fearful faces in healthy subjects, but it is unknown whether this effect applies to complex emotional situations and dynamic connectivity between brain regions. Thirty healthy volunteers listened to spoken emotional narratives during functional magnetic resonance imaging (fMRI). In an open-label design, 15 subjects received 15 mg of mirtazapine two hours prior to fMRI while 15 subjects served as a control group. We assessed the effects of mirtazapine on regional neural responses and dynamic functional connectivity associated with valence and arousal. Mirtazapine attenuated responses to unpleasant events in the right fronto-insular cortex, while modulating responses to arousing events in the core limbic regions and the cortical midline structures (CMS). Mirtazapine decreased responses to unpleasant and arousing events in sensorimotor areas and the anterior CMS implicated in self-referential processing and formation of subjective feelings. Mirtazapine increased functional connectivity associated with positive valence in the CMS and limbic regions. Mirtazapine triggers large-scale changes in regional responses and functional connectivity during naturalistic, emotional stimuli. These span limbic, sensorimotor, and midline brain structures, and may be relevant to the clinical effectiveness of mirtazapine.
Introduction
To develop more specific and efficient interventions for depression, understanding the brain network level mechanisms of action of available, effective medications would be valuable. Since the pathogenesis of depression is understood as dysfunctions of large-scale brain circuitries involved in emotional and cognitive processes (Kaiser et al., 2015) , using complex and naturalistic stimuli and taking into account not only regional, but also network-level effects, could provide new insights about the effects of antidepressants on these circuitries. Antidepressants have been shown to influence resting state functional connectivity (Li et al., 2013) , but their effect on large-scale functional connectivity during emotional processing remains unresolved. Antidepressants influence emotional processing, e.g. decreasing limbic responses to negative stimuli, as early as a few hours or days after administration (Harmer and Cowen, 2013) . Previous studies have quantified the effect of antidepressants on brain responses to briefly flashed emotional stimuli, most commonly emotional facial expressions (e.g. (Harmer et al., 2006; Norbury et al., 2007) , see Ma (2015) for meta-analysis). Although facial expressions are important in social interaction and interpreting the emotions of others, they provide a simplified model for emotional responses, lacking information about the dynamic nature of real-life information processing.
Storytelling is a fundamental means of natural human social 
